Ubiquitin system: selectivity and timing of protein destruction.
A growing number of cellular functions have been shown to be regulated through protein degradation. The selective degradation of many short-lived proteins in eukaryotic cells is mediated by the ubiquitin system, by which proteins covalently ligated to ubiquitin are targeted for degradation. The selectivity of the destruction is ensured by the substrate specificity in the ubiquitination steps composed of a series of enzymatic reactions. Ubiquitin-ligase (E3), in conjunction with ubiquitin-conjugating enzyme (E2), has been implicated as playing an essential role in the substrate recognition. The substantial character, however, of the ligase was not clear until several recent studies demonstrated ligases that exert key roles in irreversible steps of the cell-cycle control. In this review, attention is focused on the molecular basis of target recognition of ubiquitination, particularly as exemplified in the ubiquitin-ligases in the cell-cycle control mechanisms.